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(57) Abstract: The present invention relates to a method for ob- 
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tion when a telephone call is made using the mobile terminal on a 
highway (S61, S62 and S63). The moving time of the mobile ter- 
minal between base stations is tracked (S65), such that information 
of a traffic state on the highway can be obtained in real time (S66). 
The existing mobile communication network is employed to obtain 
the traffic information, such that the cost required for operating 
special vehicles for collecting traffic information and for obtain- 
ing traffic information from information providers can be reduced. 
Customer demand can be met as a measurement operations is con- 
tinuously carried out and the traffic information abruptly changed 
is reflected in real time. 
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Description 

METHOD FOR OBTAINING TRAFFIC INFORMATION 
USING BILLING INFORMATION OF MOBILE 

TERMINAL 

Technical Field 

[1] The present invention relates to a method for obtaining traffic information using 

billing infonration of a mobile terminal, and more particularly to a method for 
obtaining traffic information using billing information of a mobile terminal that can 
obtain a specified nunber of the mobile terminal fran the billing infonration and 
track the moving time of a corresponding mobile terminal between base stations when 
the mobile terminal attempts a telephone call on a highway, stch that infonration on 
road traffic can be obtained in real time. 

Background Art 

[2] A car navigation system is a high-technology system for receiving position in- 

formation by identifying a current position of a vehicle and providing various services 
for providing a route glide, traffic glide, peripheral information, and additional in- 
formation by corrbining the position information with geographic infonration. 
Furthermore, there has already been ccnmercialized a car navigation system canbined 
with global positioning system (GPS) technologies for vehicles capable of relaying 
driving directions to a driver through a display screen or voice signal and a vast 
geographic information system (GIS), This car navigation system is being employed 
for land and water transport operations as in public transportation systen% a delivery 
trucks, and quick delivery services. 

[3] A GPS receiver is mounted in a mobile device such as a personal digital assistant 

(PDA) or etc. so that a map and current position information of the mobile device are 
displayed on a screen of the mobile device. The GPS technology for a irobile terminal 
is applied to provide various information units such as traffic, shopping and cafe in- 
formation close to the current position. 

[4] A device for telerratics, the combination of teleccnrrunication and infornatics, is 

mounted in vehicles, and couples wireless caxmini cation technology, GPS 
technology, GIS technology and call center technology to the vehicles. Moreover, the 
telematics device provides real-time traffic and living information for drivers, a 
method for taking action against an emergency situation, remote vehicle diagnosis, car 
accident prevention, theft prevention, driving route glide, and is coupled to a vehicle 
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on-board controller, an audio system, a display, etc., such that the telematics device is 
developing into a mobile office concept. 

[5] There is a problem in that the vehicles oust install high priced telematics devices 

for supporting the wireless mobile communication, GPS and GIS, in order that the 
above-described services can be provided. 

[6] Thus, when the real-time traffic and living information and driving route 

information are desired to be provided using mobile phones carried by most drivers, 
the GPS receiver mist be mounted on a hands-free set, and hence the drivers can 
receive various information units by accessing the Internet throigh mobile phones 
after the GPS receiver identifies positions of their vehicles. 

[7] FIG. 1 is a block diagram illustrating the configuration of a navigation system 

using a conventional mobile phone. 

[8] As shown in FIG. 1, the navigation system includes a mobile phone 40 for 

performing wireless caiminication throigh a wireless camiinication network 50; a 
service center 60 coupled to the wireless canrunication network 50 for analyzing 
real-time traffic information and calculating an optirrum route; a GPS receiver 10 for 
identifying current position information from a satellite; a direction sensor 22; and an 
acceleration sensor 24. Moreover, the navigation system includes a navigator 20 for 
storing the position information received frcm the GPS receiver 10, accessing the 
service center 60 throigh the mobile phone 40, controlling a transmission operation for 
position information and a reception operation for various information units, and 
outputting a result through the mobile phone 40, and a mobile phone mount 30 on 
which the mobile phone 40 is mounted. The mobile phone mount 30 supplies power to 
the mobile phone 40. 

[91 In this case, the GPS receiver 10, the navigator 20 and the mobile phone mount 30 

are mounted in a vehicle in a hands-free form and are formed so that they can be 
separated from the mobile phone 40. 

[10] The operation of the navigation system using the conventional mobile phone will 

be described with reference to a flowchart illustrating a method for operating the 
navigation system using the conventional mobile phone shown in FIG. 2. 

[11] First, the navigation system downloads an operating program frcm the service 

center 60 throigh the wireless canrunication network 50 using the mobile phone 40, 
identifies current position information through the GPS receiver 10, and registers the 
identified position information in the service center 60 (S10). 

[12] Then, the navigation system enables a driver to input information of his/her 
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destination (S 12). If so, the service center 60 produces traffic information analyzed in 
real time and an optimum route according to the current vehicle position and the 
destination (S14). 

[13] Then, the service center 60 transmits analyzed data to the mobile phone 40 (S 16). 

[14] Then, the navigator 20 performs a road glide operation throigh the rrobile phone 

40 according to data transmitted throigh the irobile phone 40 and a vehicle traveling 
state based on the direction sensor 22 and the acceleration sensor 24 (SI 8). 

[15] In order that the traffic information and road glide service be provided, the road 

traffic information mist be identified and information of the identified road traffic 
state oust be organized in a database of the service center 60. Traffic inforrration 
services are being provided using information units acquired by a method for 
collecting traffic information throigh closed circuit televisions (CCTVs) installed on 
major roads by the ft>ad & Transportation Biilders Association and information 
providers, a method for collecting traffic information throigh traffic correspondents, a 
method for collecting traffic information throigh loop sensors installed on roads, a 
method for collecting traffic information using beacons, etc. 

[16] There is a problem in the high cost required to operate vehicles for acqiiring or 

collecting the traffic information or to purchase the traffic information frcm the 
information providers. Furthermore, there is another problems in that traffic 
information is not reflected in real time because it is difficult for the traffic information 
to be continuously measured and hence customer demand cannot be satisfied. 

Disclosure 

[17] Therefore, the present invention has been made in view of the above problems, and 

it is an object of the present invention to provide a method for obtaining traffic 
information using billing information of a mobile terminal that can obtain a unique 
nunfcer of the mobile terminal frcm the billing information and track a iroving time of 
a corresponding mobile terminal between base stations when the rrobile terminal 
attempts a telephone call on a highway, such that information indicative of a road 
traffic state can be obtained in real time. 

[18] In accordance with one aspect of the present invention, the above and other objects 

can be accomplished by the provision of a method for obtaining traffic inforrration 
using billing information of a mobile terminal, comprising the steps of: receiving call 
data based on a telephone call attempted by the terminal; extracting unique information 
of the terminal frcm the received call data; requesting that position inforrration be 
transmitted at unit-time intervals for a position tracking operation according to the 
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extracted unique information of the terminal; tracking a moving path and time of the 
terminal between base stations according to the transmitted position information; and 
producing an average speed per hour between base stations according to the tracked 
moving path and time. 

Preferably, the base stations are installed and managed on a highway. 

Preferably, the unique information of the terminal is a terminal identification 
nunfcer. 

Preferably, the unit-time intervals for the position tracking operation associated 
with a position information registration request are maintained as 30-second intervals 
while taking into account a moving time of a car. 

Preferably, the position information is transmitted together with a wakeup signal. 

Preferably, a sample object is selectively extracted on a section-by-section basis or 
in each section when the unique information of the terminal is extracted frcm the 
received call data. 

Preferably, the section is formed by a group of one to seven base stations, and there 
is at least one sample object on the section-by-section basis. 

Preferably, an operation for tracking a lower-priority sample object is terminated 
when sample objects are concentrated on the section-by-section basis. 

Preferably, the nurrber of sample objects in a corresponding section is increased 
for a predetermined time, a tracking operation for normally moving sample objects is 
carried out and a tracking operation for another sanple object is terminated, when 
sanple objects are concentrated on the section-by-section basis and an operation for 
tracking the sanple object is terminated at a predetermined nurrber of tines. 

Preferably, an operation for tracking a lower-priority sample object is carried out 
and an operation for tracking a first priority sample object is terminated, when sample 
objects are concentrated on the section-by-section basis due to a difference between 
distances of sections and a difference between moving speeds of the sample objects. 

Preferably, the average speed per hour between the base stations is produced by 
dividing a distance between the base stations based on the iroving path by the rroving 
time. 

Preferably, the average speed per hour is estimated as a nraxinum speed on a 
highway when no call data is received at the step of receiving the call data. 

Preferably, the step of producing the average speed per hour between the base 
stations comprises the step of: adding a reference time to a unit-time interval for the 
position tracking operation when a movement between the base stations is not present, 
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and producing a result of the addition. 

Preferably, the reference time is 2 minutes. 

Preferably, the method further comprises the step of: terminating the tracking 
operation when a setup operation is carried out between the terminal and a different 
base station other than the base stations installed and managed on the highway. 

Preferably, the tracking operation is terminated when the setup operation is carried 
out between the terminal and the different base station other than the base stations 
installed and managed on the highway twice or rrore. 

In accordance with another aspect of the present invention, the above and other 
objects can be accomplished by the provision of a method for obtaining traffic 
information using billing information of a mobile terminal, comprising the steps of: 
receiving call data based on a telephone call attempted by the terminal; extracting 
unique information of the terminal frcm the received call data; determining whether 
handoff data has been generated according to the extracted unique information of the 
terminal; if the handoff data has been generated, tracking a moving path and time of 
the terminal between base stations according to a handoff signal; and producing an 
average rate of speed between the base stations according to the tracked moving path 
and time. 

Preferably, the base stations are installed and managed on a highway. 

Preferably, the method further comprises the step of: terminating the tracking when 
the terminal terminates the telephone call. 

Preferably, the method further comprises the step of: if the handoff data has not 
been generated, terminating the tracking. 

Preferably, the unique information of the terminal is a terminal identification 
nurrber. 

Preferably, the average rate of speed between the base stations is produced by 
dividing a distance between the base stations based on the iroving path by the rroving 
time. 

Preferably, the method further comprises the step of: when a setup operation is 
carried out between the terminal and a different base station other than the base 
stations installed and managed on the highway, terminating the tracking. 

Preferably, the tracking is terminated when the setup operation is carried out 
between the terminal and the different base station other than the base stations installed 
and managed on the highway twice or more. 

Preferably, the step of producing the average rate of speed between the base 
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stations comprises the step of: grouping two to seven base stations and producing the 
average speed in a predetermined section. 

In accordance with yet another aspect of the present invention, the above and other 
objects can be accomplished by the provision of a method for obtaining traffic 
information using billing information, ccniprising the steps of: setting a reference 
value of a traffic state according to the nurrber of generated telephone calls associated 
with a corresponding base station on a time zone-by-zone basis; extracting telephone 
calls associated with the base station at predetermined time intervals; comparing the 
nunber of the extracted telephone calls with the reference value; and setting a traffic 
class of a corresponding base station area according to an increase or decrease based 
on a result of the comparison. 

Preferably, the base station installed and managed on a highway has one sector 
dedicatedly assigned for the highway, and the predetermined time intervals are 
5-minute intervals. 

In accordance with the present invention, when a terminal attempts a telephone call 
on a highway, call data necessary for performing a billing operation is extracted from 
unique information of the terminal and then position information is sent at 
predetermined time intervals according to the unique information of the terminal, such 
that a moving speed of a car is produced and hence a traffic state of the highway can 
be identified in real time. Alternatively, a moving path and time are calculated 
according to a handoff signal between base stations while telephone ccmrunication is 
performed, such that the moving speed of the car is produced, and a traffic class of a 
corresponding area can be decided in real time according to the nurrber of attempted 
telephone calls on a time zone-by-zone basis in relation to a corresponding base 
station. 

Description Of Drawings 

The above and other objects, features and other advantages of the present invention 
will be more clearly understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram illustrating the configuration of a navigation system 
using a conventional mobile phone; 

FIG. 2 is a flowchart illustrating a method for operating the navigation system 
using the conventional mobile phone; 

FIG. 3 is a block diagran illustrating the configuration of a system to which a 
method for obtaining traffic information using billing information of a mobile terminal 
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is applied in accordance with the present invention; 

FIG. 4 is an explanatory view illustrating an arrangement of installed base stations 
necessary for explaining the method for obtaining traffic information using billing 
information of the mobile terminal in accordance with the present invention; 

FIG. 5 is a flowchart illustrating the method for obtaining traffic information using 
billing information of the mobile terminal in accordance with one embodiment of the 
present invention; 

FIG. 6 is a flowchart illustrating the method for obtaining traffic information using 
billing information of the mobile terminal in accordance with another errbodiment of 
the present invention; and 

FIG. 7 is a flowchart illustrating the method for obtaining traffic information using 
billing information of the mobile terminal in accordance with yet another errbodiment 
of the present invention. 

Best Mode 

Now, preferred ennbodiments of the present invention will be described in detail 
with reference to the annexed drawings. The preferred enbodiments are not intended 
to limit the scope of the present invention. In the drawings, the same or similar 
elements are denoted by the same reference minerals even though they are depicted in 
different drawings. 

FIG. 3 is a block diagram illustrating the configuration of a system to which a 
method for obtaining traffic information using billing information of a rrobile terminal 
is applied in accordance with the present invention. 

As shown in FIG. 3, the system includes first to fourth base stations 151 to 154 
installed on a highway and a highway tollgate for caiminicating with at least one 
terminal 160 moving on the highway through a wireless interface zone; a mobile 
switching center (MSC) 140 coupled to the first and fourth base stations 151 to 154 for 
performing a switching function associated with the terminal 160; a heme location 
register (HLR) 120 coupled to the MSC 140 for storing a mobile identification nunfcer 
(MIN) of the terminal 160, subscriber information and position information; a 
management server 130 for making a position information registration request based 
on the MIN throigh the HLR 120 and processing a handoff; and a traffic information 
server 1 10 for tracking a moving path and time of the terminal 160 between the base 
stations or acquiring traffic information according to an attempted call. 

All components except for the traffic information server 110 are the same as those 
of the conventional mobile ccnminication network. The system in accordance with 
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the present invention further uses the traffic information server 1 10 for acquiring the 
traffic information. 

Furthermore, FIG. 4 is an explanatory view illustrating an arrangement of installed 
base stations necessary for explaining the method for obtaining traffic information 
using billing information of the mobile terminal in accordance with the present 
invention. 

As shown in FIG. 4, a highway is shown, and the first to fourth base stations 151 to 
154 are installed adjacent to one another on the highway. The following description 
will be given of a method for acquiring traffic information in a state in which a user 
holding the mobile terminal 160 rides in a car, and moves along the highway. 

As the car does not need to be monitored in all directions because it moves in one 
direction in case of the first to fourth base stations 151 to 154 installed on the highway, 
the base stations are arranged side by side so that one of three base station sectors can 
be assigned to the highway in hardware. 

FIG. 5 is a flowchart illustrating the method for obtaining traffic information using 
billing information of the mobile terminal in accordance with another embodiment of 
the present invention. 

First, a determination is made as to whether the user has attempted a telephone call 
while a car in which the user holding the mobile terminal 160 rides enters the highway 
tollgate (S61). 

If the user has attempted the telephone call, the terminal 160 sends a call data 
record (CDR) containing its own mobile identification number (MIN) for call access 
and billing, an access time, a telephone number of an opposite party, etc. to the MSC 
140 throiigh the first base station 151. At this point, the MSC 140 receives the CDR 
and registers position information of the terminal 160 in the HLR 120 (S62). 

When the telephone call is attempted, the system extracts the MIN from the 
position information of a corresponding terminal 160 registered in the HLR 120 (S63). 

The system tracks a corresponding mobile terminal 160 by extracting a 
corresponding MIN throigh the position information acqiired when the telephone call 
is attempted (S65). 

Typically, an average moving speed between the base stations can be produced 
frcm a moving path and time of the terminal 160 between the base stations through the 
position information of the terminal 160 registered in the HLR 120. 

The HLR 120 registers the position information of the terminal 160 when a 
telephone call is attempted, the terminal's position information is registered at 
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predetermined time intervals or the terminal 160 iroves to a camunication zone. 
[68J However, because one MSC manages a plurality of base stations installed within a 

wide area and position information inputted frcm the managed base stations is 
registered in the HLR, the HLR receives the position information of the terminal at 
approximately one-hour intervals and registers the received position information where 
the terminal does not attempt the telephone call. Thus, there is a problem in that the 
system cannot correctly identify how the terminal has moved or a rroving path within 
the wide area because the position information has been registered in the HLR one 
hour prior. 

[69] Where the telephone call is attempted as in the enbodiment of the present 

invention described above, the system can determine whether the car carrying the 
terminal 160 is entering the highway, in real time through the CDR necessary for 
performing a billing operation and the registered position information of the terminal 
160, such that it can track or identify a moving path and time using the MIN of the 
terminal 160 on the basis of a result of the determination. 

[70] At this point, where the MSC 140 makes a request necessary to register position 

information units associated with a plurality of terminals 160, a switching function can 
have a problem because of overload on the MSC 140. A nininxm of one base station 
to a maxinum of seven base stations are set as one section, and the nurrber of 
terminals 160 serving as sample objects to be tracked is constantly set. As the nurrber 
of sample objects does not exceed the set nunfcer, a load on the MSC 140 can be 
reduced. 

[71] The nurrber of sample objects can be set to T so that the load of the MSC 140 can 

be reduced. That is, where the nurrfcer of sample objects is increased due to traffic 
congestion in a state in which a position tracking operation is being performed, the 
system terminates a position tracking operation for sample objects having lower 
priorities other than the sample object having the first priority that is currently tracked, 
and maintains the position tracking operation for one sample object, such that the 
system can reduce the load of the MSC 140. 

[72] Althoigh the car carrying any other terminal 160 enters the highway tollgate and 

any other terminal 160 attempts a telephone call, any other terminal 160 is not 
extracted as a sample object to be tracked where the tracking operation is currently 
carried out for a corresponding section. 

[73] However, where a plurality of sample objects enter the same section due to a 

difference between distances of sections and a difference between moving speeds of 
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the sample objects, correct data is extracted through the position tracking operation for 
a normally moving sanple object, as the position tracking operation for a 
lower-priority sample object is canied out and the position tracking operation for the 
first-priority sanple object is terminated. 
[74] On the other hand, where sample objects are concentrated in a specific section such 

as a resting place, and the position tracking operation for the lower-priority sample 
objects is terminated twice or more so that the position tracking operation for one 
sample object can be maintained, 5 sample objects are additionally and temporarily 
extracted for 5 minutes in this embodiment. When more than 50 % of the additionally 
extracted sample objects moves to the next section normally, the position tracking 
operation for the remaining sample objects other than one of the sample objects is 
terminated, such that an error in the moving time between the base stations can be 
compensated when a road traffic state is normal but the sample object is stopped in the 
resting place or etc. 

[75] On the other hand, where the sample object being currently tracked comes out of 

the tollgate, the system extracts an MIN of a corresponding terminal and performs the 
position tracking operation for the corresponding terminal when position information 
based on a telephone call attempt destined for the base station performed by the sample 
object entering the tollgate is registered. 

[76] When the number of sample objects in a predetermined section is smaller than the 

predetermined number of sanple objects, the system extracts an MIN of a 
corresponding terminal attempting a telephone call for the nearest base station and 
performs the position tracking operation for the corresponding terminal according to a 
result of the extraction. 

[77] However, because the possibility of traffic delay or congestion is not present where 

the nunfcer of vehicles entering the highway near dawn is very small and it is difficult 
for a new sample object to be extracted, the speed of a vehicle on the highway can be 
easily estimated as the maximm speed at the time of producing a moving speed. 

[78] In a state in which an MIN of a sample object is extracted, the system canmnds 

the terminal 160, tracked on the basis of the MIN at constant time intervals, to register 
position information (S64). 

[79] A unit-time interval for the position tracking operation associated with the position 

information registration request is set so that load of the MSC 140 can be reduced and 
simultaneously a correct speed can be produced at the time of performing the position 
tracking operation. In this errbodiment, the unit- time interval for the position tracking 
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operation is set to 30 seconds, and the system commands the tracked terminal 160 to 

register the position information at 30-second intervals. 
[80] Thus, the terminal 160 receiving the position information registration command 

performs a position information registration operation and registers its current position 

information in the HLR 120. 
[81] When the position information registration operation is carried out, the terminal 

160 transmits a wakeup signal based on a slot cycle index together with the position 

information to register the position information, such that the terminal 160 prevents its 

battery frcm being additionally depleted. 
[82] According to the position information registered in response to the compulsory 

position information registration ccrrmand based on the MIN transmitted at the 

30-second intervals, the moving path and time of the terminal 160 moving on the 

highway can be tracked (S65). 
[83] According to the continuously inputted position information, the rroving time of 

the terminal between the base stations can be identified in real time, and hence the 

moving speed of the terminal between the base stations can be produced at a current 

time (S66). 

[84] When the first base station 15 1 is installed on the highway tollgate and the iroving 

speed is produced, the position information registration based on the telephone call 
attempt can be present in the first base station 151 and subsequently the position 
information registration can be present in the second base station 152. At this point, 
because it cannot be determined whether the position information registration has been 
performed in some area of radio wave areas, the system moves to the second base 
station 152 to perform the first setup operation and produces the moving speed in a 
section of the second base station 152 for a predetermined time period until the setup 
operation is performed in the third base station 153 subsequent to the second base 
station 152. 

[85] As the loss of time is considered due to an overlap between radio waves from the 

base stations, the moving speed can be calculated by svbtracting 50 seconds from the 

moving time between the base stations. 
[86] For example, a time period between the first setup operation of the second base 

station 152 and the first setup operation of the third base station 153 is 2 minutes. 

Where a section of the second base station 152 corresponds to 4 Km, it can be found 

that the vehicle is driven at a speed of 120 Km/h. 
[87] Althoigh a speed of the specific sample object is high due to an overspeed, traffic 
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information is compensated throigh an average value production operation because 
speed information is provided as an average value. 

Where the moving time of a current sample object is reduced by 30 % as compared 
with the moving time of a previous sample object in a specific section, that is, a section 
in which a dedicated lane highway system is executed, the current sanple object is 
considered as a sample object going throigh a bus dedicated lane, and is excluded 
from the speed production operation, such that the speed production operation is 
carried out using previous data. 

Furthermore, where the movement of sample objects due to congestion in a 
specific section is almost not present and the sample objects are concentrated in a 
specific section, it is determined that the moving speed of the vehicle will be reduced 
due to the traffic congestion after a moving time of 2 minutes when the vehicle is 
driven a distance of 3 Km at the moving speed of 100 Km/h because an average 
distance between the base stations is 3 km. After the above-described 2 minutes, the 
system estimates the moving time of a sample object by adding a time of 30 seconds 
corresponding to a unit-time interval for the position tracking operation to a reference 
time of 2 minutes. 

A setup operation associated with a different base station other than the first to 
fourth base stations 151 to 154 can be achieved while the position tracking operation is 
performed throigh the first to fourth base stations 151 to 154 installed and managed on 
the highway. At this point, where the setup operation is temporarily achieved once due 
to an environment of radio waves, the system does not terminate the position tracking 
operation while taking into account a temporary state. A speed production operation is 
appropriately set up. However, where a setup operation associated with a different base 
station other than the first to fourth base stations 151 to 154 is achieved twice or irore, 
the system determines that a corresponding terminal 160 is off the highway and 
terminates the position tracking operation for the terminal 160 (S67). 

Of course, where the terminal 160 is in a power-down state, the position tracking 
operation is also terminated. 

Where the position tracking operation is terminated as described above, the 
position tracking operation is resumed on the basis of the NUN of a new sanple object 
attempting a telephone call in relation to a base station next to the currently terminated 
base station. Alternatively, where the sample object ccmes out of the highway tollgate 
and the position tracking operation is terminated, a new sanple object is extracted and 
the position tracking operation for the extracted sample object is performed when a 
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terminal entering the tollgate attempts a telephone call. 
[93] FIG. 6 is a flowchart illustrating the method for obtaining traffic information using 

billing information of the mobile terminal in accordance with another embodiment of 
the present invention. 

[94] First, a determination is made as to whether the user has attempted a telephone call 

while a car in which the user holding the mobile terminal 160 rides enters the highway 
tollgate (S51). 

[95] If the user has attempted the telephone call, the terminal 160 sends a call data 

record (CDR) containing its own mobile identification nunber (MIN) for call access 
and billing, an access time, a telephone nunnber of an opposite party, etc. to the MSC 
140 throigh the first base station 151. At this point, the MSC 140 receives the CDR 
and registers position information of the terminal 160 in the HLR 120 (S52). 

[96] When the position information of the terminal 160 is registered in the HLR 120, 

the system extracts the MIN of the terminal 160 registered in the HLR 120 (S53). 
Where an intensity of a radio wave from the second base station 152 is weak when a 
corresponding terminal 160 moves to another base station while comnunicating with 
the second base station 152, it is determined whether handoff data has been generated 
in order for the terminal 160 to move to the next, third, base station 153 (S54). 

[97] If the handoff data has been generated, a moving path and time of the terminal 160 

are tracked throigh the handoff data generated until the telephone call is terminated 
while the corresponding terminal 160 is tracked (S55 and S58). 

[98] That is, the system can identify an active time, a drop time, etc. associated with the 

second base station 152 throigh the handoff data generated when the terminal 160 
moves from the second base station 152 to the third base station 153. 

[99] Where distances between the first base station 151, the second base station 152 and 

the third base station 153 are known, the system can produce a moving speed of the 
terminal 1 60 thoigh a time period between a time point of entering an area of the 
second base station 152 and a time point of coming out of the area of the second base 
station 152 (S56). 

[100] 

[101] That is, when it is assumed that a distance in which a handoff in the second base 

station 152 can occur is 4 Km, a time period between an active time and a drop time in 
the area of the second base station 152 can be 2 minutes and 24 seconds. At this point, 
it can be found that the vehicle carrying the terminal 160 is driven at a speed of 100 
km/h. 
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[102] However, the system cannot coiTectly identify that an active operation has been 
carried out in which point of the area of the second base station 152 where the user 
starts a telephone call in the first base station 151 and iroves to the second base station 
152. Thus, a speed cannot be produced from the handoff data associated with the first 
base station 151. Where a ccximinication time of the user is long and the terminal 160 
goes throigh the area of the second base station 152, the speed can be produced 
through the handoff data associated with the second base station 152. 

[103] On the other hand, as no handoff data is generated where the canrunication time 

of the user is short after attempting the telephone call, a position tracking operation for 
the terminal 160 corresponding to an extracted MIN is terminated (S54). 

[104] As described above, while the system produces a highway-driving speed based on 

the handoff data, telephone cannmication of the terminal 160 is achieved throigh a 
setup operation associated with a different base station other than the first to fourth 
base stations 151 to 154 where the terminal 160 canes out of the highway. 

[105] Therefore, the system determines that the corresponding terminal 160 ccmes out of 
the highway where a setup operation associated with a different base station other than 
the first to fourth base stations 151 to 154 installed and managed on the highway is 
achieved, and terminates an operation for tracking the handoff data of the 
corresponding terminal (S57). Furthermore, also where the telephone ccxirriinication 
is terminated, the tracking operation is terminated (S58). 

[106] When the car is driven on the highway and a setup operation is carried out between 

the corresponding terminal and a different base station close to the highway 
approximately one time, the tracking operation is not terminated. However, where a 
setup operation is carried out between the corresponding terminal and a different base 
station other than other than the first to fourth base stations 151 to 154 installed and 
managed on the highway twice or more, the tracking operation for the handoff data 
associated with the corresponding terminal 160 is terminated. 

[107] Furthermore, when a moving path and time of the corresponding terminal 160 

between the base stations are produced on the basis of the handoff data, the system 
groups one to seven base stations, and an average speed in a corresponding section is 
produced from the handoff data generated in the corresponding section. Where handoff 
data is not generated frcm a base station because the cccrminication time is short, an 
average speed is produced from handoff data of the next base station. 

[108] That is, where the first to fourth base stations 151 to 154 are grouped as one 

section, a time period between an active time and a drop time in the area of the second 
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base station 152 is 2 minutes and 24 seconds according to handoff data generated frcm 
the second base station 152, and a section of each of the first to fourth base stations 
151 to 154 corresponds to 4 Km, it is determined that a moving time is 9 minutes and 
36 seconds and an average speed of 100 Km/h is produced when a total distance 
between the first base station 151 and the fourth base station 154 is 16 Km. 

[109] FIG. 7 is a flowchart illustrating the method for obtaining traffic information using 
billing information of the mobile terminal in accordance with yet another errbodiment 
of the present invention. 

[1 10] First, a reference value of a traffic state is set according to the number of attempted 

calls generated on a time zone-by-zone basis in relation to each of the first to fourth 
base stations 151 to 154 (S71). 

[Ill] That is, because all terminals of vehicles driven on the highway do not attempt 

telephone calls, the nurrber of attempted telephone calls is extracted on a date-by-date 
basis and a time zone-by-zone basis according to a traffic state, and the reference value 
associated with the traffic state is set. 

[1 12] The nurrber of attempted telephone calls associated with the first to fourth base 

stations 151 to 154 is extracted at predetermined time intervals (S72). In this 
errbodiment, the nurrber of attempted telephone calls is extracted at 5-irdnute 
intervals. 

[113] After the number of telephone calls is extracted, the extracted nurrber is compared 

with the set reference value. According to a result of the comparison, a road traffic 
state is determined in relation to the areas of the first to fourth base stations 151 to 154 
and a traffic class is set (S73 and S74). 

[1 14] For example, a level of 70 % of a limit speed indicates a smooth traffic state, a 

range of 50 % ~ 70 % indicates a traffic delay state, a range of 20 % - 50% indicates a 
traffic congestion state, and a level less than the 20 % indicates a serious congestion 
state. Where an increased percent of attempted telephone calls in the first base station 
151 is 20 % higher than the reference value, the traffic state indicates the smooth 
traffic state. Where the increased percent is 20 % - 50 % higher than the reference 
value, the traffic state indicates the traffic delay state. Where the increased percent is 
50 % - 70 % higher than the reference value, the traffic state indicates the traffic 
congestion state. Furthermore, where the increased percent is 100 % higher than the 
reference value, the traffic state indicates the serious traffic congestion state. 

[1 15] That is, where the increased percent of attempted telephone calls associated with 

the first base station 151 is 20 % higher than the reference value and the increased 
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percent of attempted telephone calls associated with the second base station 152 is 20 
% higher than the reference value, a traffic class of a section between the first and 
second base stations is decided to be the srrooth traffic state. 

Industrial Applicability 

[116] As apparent from the above description, the present invention obtains a unique 

nuxber of a mobile terminal from billing information necessary for performing a 
billing operation when a telephone call is made using the mobile terminal on a 
highway and tracks a moving time of the mobile terminal between base stations, such 
that information of a traffic state of the highway can be obtained in real time. 

[117] Furthermore, the present invention employs the existing mobile ccmrunication 

network to obtain traffic information, such that cost reqiired for operating special 
vehicles for collecting traffic information and for obtaining traffic information frcm 
information providers can be reduced. In addition, the present invention can meet 
customer demand by continuously performing a measurement operation and reflecting 
the traffic information constantly changing in real time. 
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Claims 

(1] A method for obtaining traffic information using billing information of a nobile 

terminal, comprising the steps of: 

receiving call data based on a telephone call made by the terminal; 
extracting unique infonmtion of the terminal frcm the received call data; 
requesting that position information be transmitted at unit-time intervals for a 
position tracking operation according to the extracted unique infonmtion of the 
terminal; 

tracking a moving path and time of the terminal between base stations according 
to the transmitted position information; and 

producing an average speed per hour between base stations according to the 
tracked moving path and time. 
[2] The method as set forth in claim 1 , wherein the base stations are installed and 

managed on a highway. 

13] The method as set forth in claim 1 or 2, wherein the specified infonmtion of the 

terminal is a terminal identification nurrber. 

[4] The method as set forth in claim 1 or 2, wherein the unit-time intervals for the 

position tracking operation associated with a position information registration 
request are maintained as 30-second intervals. 

[5] The method as set forth in claim 1 or 2, wherein the position information is 

transmitted together with a wakeup signal. 

[6] The method as set forth in claim 1 or 2, wherein a sample object is selectively 

extracted on a section-by-section basis or in each section when the unique in- 
formation of the terminal is extracted frcm the received call data. 

[7] The method as set forth in claim 6, wherein the section is formed by a group of 

one to seven base stations. 

[8] The method as set forth in claim 6, wherein there is at least one sample object on 

a section-by-section basis. 

[9] The method as set forth in claim 6, wherein an operation for tracking a lower- 

priority sample object is terminated when sample objects are concentrated on the 
section-by-section basis. 

[10] The method as set forth in claim 9, wherein the ninber of sample objects in a 

corresponding section is increased for a predetermined time, a tracking operation 
for normally moving sample objects is carried out and a tiackingoperation for 
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determining whether handoff data has been generated according to the extracted 
unique information of the terminal; 

if the handoff data has been generated, tracking a moving path and time of the 
terminal between base stations according to a handoff signal; and 
producing an average speed per hour between the base stations according to the 
tracked moving path and time. 

The method as set forth in claim 19, wherein the base stations are installed and 
managed on a highway. 

The method as set forth in claim 19 or 20, further comprising the step of: 

terminating the tracking when the terminal terminates the telephone call. 

The method as set forth in claim 19 or 20, further comprising the step of: 

if the handoff data has not been generated, terminating the tracking. 

The method as set forth in claim 19 or 20, wherein the specified infonmtion of 

the terminal is a terminal identification number. 

The method as set forth in claim 19 or 20, wherein the average speed per hour 

between the base stations is produced by dividing a distance between the base 

stations based on the moving path by the moving time. 

The method as set forth in claim 20, further comprising the step of: 

when a setup operation is carried out between the terminal and a different base 

station other than the base stations installed and managed on the highway, 

terminating the tracking. 

The method as set forth in clairi 25, wherein the tracking is terminated when the 
setup operation is carried out between the terminal and the different base station 
other than the base stations installed and managed on the highway twice or more. 
The method as set forth in claim 19 or 20, wherein the step of producing the 
average speed per hour between the base stations comprises the step of: 
grouping two to seven base stations and producing the average speed in a 
predetermined section. 

The method as set forth in claim 20, wherein the base stations installed and 
managed on the highway have one sector dedicatedly assigned for the highway. 
A method for obtaining traffic information using billing infonmtion, comprising 
the steps of: 

setting a reference value of a traffic state according to the number of generated 
telephone calls associated with a corresponding base station on a time 
zone-by-zone basis; 
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another sample object is terminated, when sample objects are concentrated on 

the section-by-section basis and an operation for tracking the sample object is 

terminated the predetermined number of times. 
[11] The method as set forth in claim 6, wherein an operation for tracking a 

lower-priority sample object is carried out and an operation for tracking a first 

priority sample object is terminated, when sample objects are concentrated on a 

section-by-section basis due to a difference between distances of sections and a 

difference between moving speeds of the sample objects. 
[12] The method as set forth in claim 1 or 2, wherein the average speed per hour 

between the base stations is produced by dividing a distance between the base 

stations based on the moving path by the moving time. 
[13] The method as set forth in claim 1, wherein the average speed per hour is 

estimated as a maximm speed on a highway when no call data is received when 

receiving the call data. 

[14] The method as set forth in claim 1, wherein the step of producing the average 

speed per hour between the base stations comprises the step of: 
adding a reference time to a unit-time interval for the position tracking operation 
when a movement between the base stations is not present, and producing the 
result of the addition. 

[15] The method as set forth in claim 14, wherein the reference time is 2 minutes. 

[16] The method as set forth in claim 2, further comprising the step of: 

terminating the tracking operation when a setup operation is carried out between 
the terminal and a different base station other than the base stations installed and 
managed on the highway. 

[17] The method as set forth in claim 16, wherein the tracking operation is terminated 

when the setup operation is carried out between the terminal and the different 
base station other than the base stations installed and managed on the highway 
twice or more. 

[18] The method as set forth in claim 2, wherein the base stations installed and 

managed on the highway have one sector dedicatedly assigned for the highway, 
respectively. 

[19] A method for obtaining traffic information using billing information of a rrobile 

terminal, comprising the steps of: 

receiving call data based on a telephone call attempted by the terminal; 
extracting unique information of the terminal from the received call data; 
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extracting telephone calls associated with the base station at predetermined time 
intervals; 

comparing the nunnber of the extracted telephone calls with the reference value; 
and 

setting a traffic class of a corresponding base station area according to an 

increase or decrease based on a result of the comparison. 
[30] The method as set forth in claim 29, wherein the base station is installed and 

managed on a highway. 
[31] The method as set forth in claim 30, wherein the base station installed and 

managed on the highway has one sector dedicatedly assigned for the highway. 
[32] The method as set forth in claim 30 or 31, wherein the predetermined time 

intervals are 5-rrdnute intervals. 
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